Redox-dependent modulation of lipid synthesis induced by oleic acid in the human intestinal epithelial cell line Caco-2.
The absorption, remodeling, and delivery of dietary lipids by intestinal cells are part of a complex multi-step process, the dynamics of which is influenced by the lipid composition of the diet and the physiological state of enterocytes. Emerging data indicate that, among the parameters known to modulate the cell functionality, the internal oxidative balance plays a pivotal role. In this study, we analyzed the effects of varying redox equilibria on the way in which the intestinal Caco-2 cell line utilize an exogenous lipid source such as oleic acid. Firstly, we manipulated the intracellular levels of soluble thiols (glutathione), and the amount of cell-associated products of lipid peroxidation, commonly regarded as two critical parameters characterizing the redox profile of the cells. Two different perturbants having opposite effects on the cell's redox profile were used: the pro-oxidizing agent CuSO4 (2.5 and 10 microM) and the antioxidant and thiol supplier N-acetylcysteine (NAC, 2.5 and 5 mM). The influence of these mild but critical manipulations on the incorporation of oleate (50 and 500 microM) into cholesterol, triacylglycerol, and phospholipid was then evaluated. We found that the emerging pro-oxidant condition induced by CuSO4 pre-exposure was associated with a significant up-regulation of phospholipid synthesis, while minor modifications were detected in that of triacylglycerols. Conversely, when a more reducing state was induced by NAC pre-treatment, there was a significant down-regulation of triacylglycerol synthesis, with minor modifications in that of phospholipids. In addition, the incorporation of oleic acid in the cholesteryl ester fraction appeared to be unmodified under all the redox conditions reported. On the whole, these results indicate that the pre-existing internal redox potential of the enterocytes is a critical factor that is able to differentially modulate lipid synthesis at the intestinal level. Thus, the adoption of a strategy designed to control/buffer the antioxidant capacity of the gastrointestinal tract could have important consequences for the modulation of lipid balance in the body.